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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1-13 and 15-20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Gauglitz (US Patent 5,231 ,990, hereinafter Gauglitz'990) in view of 
Wang et al. (US Patent 4,838,278, hereinafter Wang'278). 

Regarding claims 1,2, 15 and 17, Gauglitz'990 discloses a device (Figure 1, ECG 
monitor system 10) comprising a first, second and third input terminals (Fig. 2, analog 
input channels 102) with attached first, second, and third external electrodes (ECG 
electrode leads 12) to detect from the heart signals first and second pace pulses 
delivered to different locations of the heart (column 9, lines 41-62; column 15, lines 5- 
15; column 16, lines 7-15); a depolarization detector circuit (any of the ASICs 100 as 
disclosed, or a combination thereof, can be configured to function as a three- to fifteen- 
lead ECG monitoring system; column 1, line 60 through column 2, line 19; column 3, 
lines 3-53; column 13, lines 4-14); at least one pace pulse detector circuit capable of 
detecting at least one of pace pulse amplitude or pulse width (Fig. 2, pacer detect circuit 
122; column 16, lines 1-43); and a logic circuit coupled to the pace pulse detector circuit 
(controller 24; column 3, lines 21-25). 
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Regarding claims 8 and 19, Gauglitz'990 discloses an ECG monitor system (10) 
comprising one or a combination of any number of ASICs (100) which can be 
configured as a depolarization detector circuit, pace pulse detector circuit (122), pacer 
delay circuit (130), or pacer blanking circuit (132) connected by a controller 24. As 
disclosed, the Gauglitz'990 device is capable of performing the methods claimed in the 
instant application including: receiving heart signals from the external electrodes; 
detecting respective electric fields (polarity) of at least one first and at least one second 
pacing pulses delivered to the heart (column 15, lines 51-68); detecting at least one of 
pace pulse amplitude, pulse width, polarity or time difference between the pace pulse 
and a corresponding heart depolarization (column 16, lines 1-43); and classifying the 
pace pulses by location in either an atrium or a ventricle based upon the signal 
polarities or one of the other electrical or physiologic computations herein described. It 
is understood that the clocking device implemented in the pacer delay and blanking 
circuits would also be capable of being implemented by the controller (24) to measure 
the time difference between the trailing edge of a pacing pulse as defined by the 
comparators in the pace detector circuit and the leading edge of a ventricular 
depolarization (R-wave) as recognized by the ASIC configured as a depolarization 
detector circuit. Therefore, the instant application does not distinguish over the 
Gauglitz'990 system. 

Further regarding claims 1,8, 15 and 19, Gauglitz'990 discloses the invention 
substantially as claimed, but does not expressly disclose that the location assignments 
of the detected first and second pacing signals be based on discrimination between 
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atrial and ventricular locations of those signals. In the same field of endeavor, 
Wang'278 teaches determining whether a particular pacing pulse is atrial or ventricular 
and, based on that determination, storing the information for that signal in two separate 
memory block locations (column 6, lines 17-26). This is done in order to simplify later 
functional programming and to reduce the error rate in group classification functions 
(column 7, lines 8-20). Therefore, it would have been obvious to one of ordinary skill in 
the art at the time of the invention to modify the system as taught by Gauglitz'990 with 
classification based on atrial or ventricular origin for the pacing pulses to provide the 
Gauglitz'990 system with the same advantages of reducing error rate in group 
classification functions and to simplify the functional programming of the device in later 
calculations (motivation to combine provided by Wang'278, column 7, lines 8-20). 

Regarding claims 3-6, 9-12, and 18, Gauglitz'990 shows the three electrodes 
being arranged with first electrode near the right arm (RA), second electrode near the 
left arm (LA), and third electrode below the heart or on the left leg (LL) (Fig. 1 ); such 
that vectors I, II and III are defined between the electrodes with first electrode negative 
with respect to the second and third electrodes, the second electrode positive with 
respect to the first and negative with respect to the third electrode, and the third 
electrode positive with respect to the first and second electrodes (column 7, line 35 
through column 9, line 2; Tables 1 and 2). This 3-lead arrangement of surface EKG 
electrodes is well known to those in the art and is commonly referred to as Einthoven's 
triangle. 
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Specifically regarding claims 4-6 and 12, the polarity recorded along any of the 
claimed leads is governed by elementary properties of physics inherent in the physical 
placement of the external electrodes and the spatial orientation of the implanted bipolar 
pacing leads being monitored by the system. Thus, given the placement and orientation 
of the atrial and ventricular pacing leads as they are disclosed in the instant application, 
the polarity of leads I, II, and III in the Gauglitz'990 device would behave identically 
given identical input criteria, and is therefore considered capable of assigning a pace 
pulse to either an atrial or a ventricular lead based upon the polarity read across leads II 
and III (column 15, lines 51-68). Therefore the claims of the instant application do not 
distinguish over the device disclosed in the Gauglitz'990 patent. 

Regarding claims 7, 13, 16, and 20, the system of Gauglitz'990 as disclosed can 
be configured to consist of a pace pulse detector circuit and pacing blanking circuit 
(column 13, line 56 through column 14,1ine 20) working parallel to a depolarization 
detection circuit connected to the same controller such that the system would be 
capable of marking a detected pacing pulse, marking a detected depolarization, and 
determining whether that depolarization has occurred within a predetermined time 
period of the pace pulse (e.g. within the timeframe of the pacer blanking circuit), and 
then make use of that information to assign a location classification to the marked pace 
pulse (column 15, line 23 through column 16, line 42). 

3. Claims 14 and 21 rejected under 35 U.S.C. 103(a) as being unpatentable over 
Gauglitz'990 in view of Wang'278 as applied to claims 8 and 19 above, and further in 
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view of Johnson and Swartz (A Simplified Approach to Electrocardiography, 1986, 
Chapters 3 and 5). 

Gauglitz'990 In view of Wang'278 discloses the current invention substantially as 
claimed including displaying an indication of the classification of a paced signal in 
correspondence with at least one of the first and second paced pulses on the 
electrogram (Wang'278, Fig. 2). However, Wang'278 does not expressly disclose that 
the displayed indication correspond to the location of the signal. In the same field of 
endeavor, the Johnson and Swartz reference teaches an electrocardiogram displaying 
the axial location classification of a given electrical signal originating within the heart for 
the advantages of chart readability and diagnosing electrocardiographic abnormalities 
based on axial deviations (Johnson and Swartz, A Simplified Approach to 
Electrocardiography, pp. 23-25). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to incorporate the indication of a given (pacing) signal's location on 
the EKG readout of Gauglitz'990 in view of Wang'278 for the same advantages of chart 
readability and diagnosis of functional abnormalities, (motivation to combine provided by 
Johnson and Swartz, A Simplified Approach to Electrocardiography, pp. 23-25). 

Response to Arguments 

4. Applicant's arguments with respect to claims 1-21 have been considered but are 
moot in view of the new ground(s) of rejection. 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Christopher A. Flory whose telephone number is (571) 
272-6820. The examiner can normally be reached on M - F 8:30 a.m. to 5:00 p.m.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Angela Sykes can be reached on (571) 272-4955. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Christopher A. Flory 




Primary Examiner 



19 December 2006 



